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mmm^mm] 

1. LL2^;^P-t/« (mAb) <D6^pI^ (VK) ffi«^T^7^ 
E?B* = -K-r5DNAE?!lSr^tp, I40A (EM*3U«#1) <DftMt$tifc 

2. LL2 mAb0l« (VH) ft«<Z>T * 7 K*t 5 D N 
AEMSr^tf, f4@B (E?I«9J#-^3) (0»(i*tifc#y^^^^K, 

3. h L L 2 VKK^^^coT^/KE^JSr^-K-rSDNAEMSr^tPx 

4. h L L 2 VHK^^v^T^/KE^iJSr^-Ki-SDNAE^JSr^tp, 

us mB (BK?uaftBij#^7) <D#mztifrtfyx?i'*7K 

6. TS/BfcE?! (E?lJffl6BiJ#*2<O«£2 4-4 0) 

KSSQSVLYSANHKNYLA 

Sr^tf, LL2 mAb©VKS«©ffiittftgS«l (CDR1) 3 

7. T5/»E5!f (E?!lffl6BiJ#-^2^S5 6-6 2) 

WASTRES 

£rati\ LL2 mAbcoVKff«co^ilCDR2^y-<7 P ^Ko 

T$;m«M (s^\mm^r2<D»m9 5-1 0 3) 

HQYLSSWTF 

Sr^tf, LL2 m A b O VKf«(Z)MC D R 3 # y F a 

9. r^/msm ce?u»bu#^4co«is3 1-3 5) 

SYWLH 

£*att\ LL2 mAb^VH^*^5>ilCDR2^y-<y^ F e 



10. T ^ / B£E?!l (E?!lS»SU#-^ 4 £>HS 50-66) 

YINPRNDYTEYNQNFKD 
£#ti\ LL2 m A b (7) VHf D R 2 ^ y K 0 
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ii. r 5 y swa^j QE?i«aij»# 4 o»i 99-105) 

RDITTFY 

3ra&\ LL2 m A b (Z) VHf «(Z)MC D R 3 # U K Q 

1 2. VKpBRT^^ Kfc#A*Hfclt*ai^|BftCD3K9^^l^^Ko 

l 3. VHpBS:/?:*^ Kfc#A*ttfclt**2i;:lBft(D3KP i^^Ko 
14. * fete I g^n^-^-fei^^/v^^KEMSr^t?, 

is. LL2vKhtmtn6m%mmm^? mm^t-tfz 

* 1 *fctt 3 fc:fBf&<a#y * ^ l^T* K 0 

16. LL2mgtmtnzm%mm^??-Km^^iri, imb-***-** 

17. bK^mit/b h I gGlS^«{cajje$tbfctl**l*fc 
tt 2 (Dm L L 2 mAb cogfi^ £U^§l£r^ti\ ft*« 3tfc^4(DcLL2 

m A b o 

18. h L L 2 mAb^SlmLL 2^f*^B»ISMffllS^J:t^Sife*aia^ 
Si 5ft, t hjc€*WH*K^>fy*5J:t?fc h I g G l SUfi* K^-f v-te^ti 



l^-Ay-^E^^^tL^31S$^feff*ll6 7!/^l 0<OV^-fjX*^mLL 2 
mAb (0^ffi«tt*Sffi«^«ttfm«ffi«tt*S«*Sr^tP, h L L 2 m 
Ab 0 

1 9. MMItiS fcttf&«fflH||l:*te^Lfc c L L 2^4fetth L L 

2 0. WlB^Wfflf^^jJI^tp-t^^t^s, 9fctB*<0*§ 
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25. r^y mm (m\mm*<om& 2 a - 4 0 ) 

KSSQSVLYSANHKNYLA 

£ratl\ 5Mi$tlfc, LL 2 mAb(^)VK^g*©ffiMttS:Sffi«l (CDR1 

) tfl^r/^Ki:, 

T ^ 7 Stg^fJ (K^JfflffilJ#^ 2 OSS 5 6-62) 

WASTRES 

Sr-^tP, L L 2 mAb(Z)VK««(Z)^ilCDR2^y^^Ki:, 



T ^ 7 8lgB?rJ (ffi?iJIIBiJ#-» 2 tf>2l£ 9 5-1 0 3) 

HQYLSSWTF 

3rati\ LL2 mAb©VKf«©MCDR33K5^Ki, 

r s / stga^j (ia^jfisij#^ 4 ©s* 31-35) 

SYWLH 

Sr^tf, LL2 mAb^VH^ttcO^lBtCDRlJKy^^Ft. 
T 5 / I6IBM (SB^S>J#^ 4 tf)2S« 5 0-6 6) 

YINPRNDYTEYNQNFKD 
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£ra&\ LL2 mAb(7)VHi^ICDR2*!J^f Kt, 

r ^ y mmi mmm&m^ 4 <omm 99-105) 

RDITTFY 

£r-atf\ LL2 mAb(©VH«*O^IItCDR3#!J^^Ki: 
Sr-a tP, 1 8 Kmm(D h L L 2 m A b 0 
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lit*. Bmm >/<mmfa&£tf&fammmzttLxfavbti, mm 

£M£ihtc*t 7tfi#i$i.XfK hit*/ 9 n —f/V&ifc (humanized mAb 
t h^9^f£©S£^>&v\, 

**^>-aBtty (nhl) *5j;t^stty v/^eiL^(*, ttiLt 

fttt^S^fflLT^^S^tt-rSr t^BTIg-CfcS (Hall et al. , R 
adiology for the Radiologist (ftMISlSS]3©;fc*©ftttj|tE^) „ Lippincott 
, Philadelphia, 1989, pp 365-376) „ L^U {t^m^Wt^'PM^m 

(Posner et al. , Blood, 61: 705(1983)) 0 

, ^©ig*, E^iB«©^r»l*lg»®^fflfE$nS(Goldenberg, Semin, Nucl. 
M 

ed., 19: 332 (1989) ) 0 i£¥, tftff^SfflSti-SSfffi© ^14*3 «fctf, 
JS«riESt^€&-e# fS*^©W^-e|iEK £*bfc (Mx. 

if, Thorpe, TIBTECH, 11: 42(1993); Goldenberg, Scientific American, Scie 
nee &; Medicine, 1: 64(1994); Baldwin^, ^Blttf 8?4, 925, 922^*3 ilFgH 9 
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16,213-^; Young, *H#ff^4918163*;*H#fF^5, 204, 095^; Iriefe, tKH 
#W05, 196,337-^; Hellstromb, *B#!?S?5, 134, 075-^*3 £U^5, 171, 665^ 

Tj*^£#£*Ttfc(Vaughan et al. , Brit. J. Radiol., 60: 567(1987)) D 

LL-2 (EPB2) BftlSy ^MMS^^U^y V/^ejfiL^MS^J: 

5 • ^-/^n— Tvl'tftft (mAb) "e&5(Shih et al., Int. J. Cancer, 56: 
538(1994)) 0 L L 2 ft, IgG2aSif*M^fe 5 , Raji B y W>lIfflJ|&*£S®<2jE 
Mb LTffifflLTM5l$ixfc(Pawlak-Byczkowska et al. , Cancer Res., 49: 45 
68(1989)) 0 ^XUL2 (mLL2) }3C D 2 2 (O^ t? h — 7 b SiS^S n t 
^JML"CV^5(Belisle et al. , Proc Amer. Assn. Clin. Res., 34: A2873(19 

93)), cd 2 2 / ^mmmm^^xi^mmBmm(Dmm9\cmm,^ti, js&b 
tsjs-rs r t tmw $*ifc 0 m LL2n Scit^atftaj£r**s$tt5fc*, 

in vivo T?B Way ^MfflJ}&^ai-SffifeTift^*©^S-e&5(Murthy et 
al. , Eur. J. Nucl. Med., 19: 394(1992)) Q "mT c Tflftm L L 2 COFab^ 5 
^6 3 ^r^^bfc (Mills et al. , Proc. Amer. Assn. Cancer Res., 14: A2857( 

1993) ) 0 Sbi:, 131 iSii^ttfcmLL2f^ b « y v/*ma#^?&8E±;flr 

Sb-e&ofc(Goldenberg et al. , J. Clin. Oncol., 9: 548(1991)) 0 ^#i|iPE38 
KDELidg^LfcmLL 2 Fabtt, LT^5$!l€«rffift h 

• D^lSiW (CA-4 6) £^||#£^c(Kreitman et al. , Cane 
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er Res., 53: 819 (1993) ) 0 

LL2C0*[HlS^Ka#CHAMA^IS*Lfc o HAMAJS^fi, T^7^7 

mg<DmLL2 131 I - I g G %WM&M&\C y JMfCDj|6 3 0 % (Cffi l^/W) H 
AMAj£g^8t U i&Sqoaitt £ o -CBBT^Wlcait AM AjSffjJS*^ L 
fclo^Ktrio-CMEE^ixSo — S\ 99m Tc"etIftb/cmLL2 FatTCS 
, HAMAjS£ftiS&bjft,&*>ofc 0 -tfMC £<D±§JfeHAMA/S#fc:J;oT 

o 

_hiE©il>^ F(ab) 2 ^Fab<Dj; 54mLL 2©7?^V htttltSt, # 



f-^7mAb (cLL2) 33 <£lFt HtmA b (h L L 2) ££j£-f5 ^ t 
fflfjttt&jt^Wc (CD R) cLL2 mAb 

*5it^hLL2 m a b <d«^*j i t>*fi«co pts«*» r $ j mm =» — K**" 

5 d n a ffi^u 5 n fc K ifc 5 . 
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b&itFc LL 2 mA b ©^g"Mittt3 - t Ctfc5„ 

^iswcstefi, #^©t Ht* * ymAbz&m-r zmmxmis 

*»B0100««T?, *XS«#PT£«# (VK) *3±tSi^ft« (V 
H) flSt bSfHil (k) (I gGj) KgliSr^tLSmLL 2 mA 

b MM© c L L 2 mAb^f :«^^7mAbft, lmLL2«B!J 

wmswifs*? «fc xi e asms© ? £tMy?-ty^- ^ 

(CDR) tWllt bVK^JSit^VH^cD^U-Ay-^ (FR) 

g8K^^^(^*^$lx?>mLL2 mA b Hill© h L L 2 mA b aSiffibtlSo 
i©fc MlifiWfc^ ImmLL2 mA b © U W«#fflJJ&:}o J;tffijfalM*HJ!&©? 



*fcSO©fItl^i, -^tl-^tlhLL 2 mAbjSiU'c LL2 mAbO, a! 

$mm& x x*»s%M.m.<D r ? / gaa^j * = - ki- s d n a $ nfc # y 
■e^^-o^-e, vK^jsit/vH^ccDRcDr 5/^sa?ijas#^^5„ 

Sfel^SlJcOffi^-e, h L L 2 mAbJfcttcLL2 mAb^fBflKIt 

fcf4^M^t**^brv^«e^aqt6ix5o 

^6(rBiJ<73SI#-C\ ffj5liCOmAb^#:^ffibTB»y V/^l^it^y ^ 
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mm<DWtw 

lHAe?!B(KgiJ##2*3J:l^6) fcitfVHW^y (Hlg|BBa?fI!ttSiJ##4 
5hFRSB#l (REIhuVK^WEUHuVHWStia) CD#£*U S 

rFR»**T»Ti3rf-o 

ffi2Btt. LL2 CDR«^7l/-A^^« (FR) (OBg|#^^ 

RlfSrffiWCDR-FRgftttgtLfco 6«©CDR (*2HA, LI, 
L2, *3j;tfL3) *5j;t««l (S?2glB, HI, H2&£^H3) fc, *tt? 



9 SHU, wy**9 9- (vk p br) &it#*ftS3&gi^* 

- (pKH) (^3 HA) , ftkm^ff*^-^^**- (VHpBS) 
*3j:^itfLfi*?l^^^- (pGlg) (JI3EIB) %^mxh& 0 

94Htt. LL2 VKK7«-f^O-*«DNA*3itKT^/Sie^I (I4B 
AEM«BIJ#^1*5J:TJ 5 2) *e>t5tLL2 VHF^^lDNA^j:^ 

T^/g^BM (H4ElBHB^J^iJ#-^3^J:l/4) Sr^-miT&So *fJS-T5D 
NA^rjfc=a— K£ftTV^5T S /KK?!l£ ljt^- Kt LT^-fo CDRT 

5/wa?iiSr#-efflorfc5o l l 2 vkcofr 1 tuffiei-sA s n-^y ^ 

«5 8AS, h L L 2 VKK^^ycO-ffiDNA^i^tST^i 

(IB?iJSRBU#-^5*5j:t^6) **i-HT?fc5o CDRT 5 / B6E?iJSr#"eH 
±15 8) o 

96H», Fft:vH» p c R/lg^^J:^r-v>y^^^- 



-10- 



vhp b s^(D^?x2~^y?$ : m^Bm'-ehz> 0 

»7Htt, *«7C*# (^6-8) fc<fclKf5G&# (U-^3~5, 6* 
JoJ:OTI) TOmLL2ffi^itfc LL 2jjLf*(DSDS-PAGEM^ 

»8Htt, (l/-y3-5) jSit^aKE^fefr (1^-^6-8) T*£) 

c LL2» 1 J:D ? hLL2»145/^^3y^SDS-PAGEM?: 

»9Hf4, ^Tnftfr (W- ^3-6) *5ct^«7£*# (^y7-10) T* 
0?j^®^b(mix-and-match) c L L 2 Jtl#:J3 <tt^h L L 2jn*£> S D S - P A 



Jgl OSS, h ^-^-ftlftffhnLL 2 tJHejja^^«rSf5mLL 2Si#: 

o 

Hi lHil, fc hfHLL2/^r^9LL2?I^Src L L 2 iritKLfclbgtRa 
jiMS»^K#«1^#r®feP| (SllUA) , teitf 2o©/*-$?3V©hL 
L 2 £ c L L 2 t^Lfc^Raji«^feif*S^W»Sm (IllBB) 

mi2ma, 9lvm>9—' ryu—isay mm'i&^ttm^, cll2«# 

, cLL2K# (Q^^V--©^^Mf||S) , h LL 2 Sifrjo i t/m L L 2#C 

H 1 3 El!4, xyp/lla v^— tr F \C X Z>BJf V => *y;Vi\&<Om LL2J3J; 
tfcLL 2(OSDS-PAGEM^tB"?&5. 

mL L 2 mAb © V L^I«*3 J;tKVH^Il|E§r 3— c D N A£#Pi Lt 
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frills*— 1-74 c LL 2 mAbMlt 

^i[:|Wx.iaot, VK DNASoit^VH DNA(DCDR^, *;*v? 

tit hvKmm&£x$vHmm<D7u-j*y-? (fr) ewKiittt**, 

*M*B»TI*, "cLL2" *fc» "cLL2 m A b " £1^5*3*14* *X 



t-ofctl-CfcSo "hLL2"tM"hLL2 m A b " fcl^***, cL 

0M&%ffiX-1t^ cLL2 mAbjoitfcLL2 m A b h , ffi^JiffWe £ 

&Mt$ (MxJ3^ Remington' s Pharmaceutical Science (Remington CO 

, Hi 8JS, Mack Publishing Co., Easton, PA, 1990£#flg) ^ffl^ftfc^ 

c LL 2 mAb ^)VK#JP^*f^^}lB U ^JB»^O^^K# L 

Shihfe<^*H#fFf?5,057, 313-S§\ Shih et aL , Int. J. Cancer 41: 
832(1988), #<£U^B##Ji^— 

,9i2^\ -(DXo^^i^^&^^m^^n^m^^mmmcim^r 
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#fFS?5, 156, 840#fclBJft SixTV^So 

rt^r^5 0 rowtLTtt, K^y/vtfv^ ^ hb^f-b, ^^ey- 



Pseudomonas^SUfft E<D V ^V^Ift £f^fo5 0 ^ CD^-frfrtf) 5 %%^>frV>% 

*^e^-effiffli-6Ma*^J:msi*^, ll2 (epb-2) w^ypw 

tMK (_bfBPawlak-Byczkowska^, 1989) , Sp2/0-Agl4#flJffifflia (ATCC, Rockv 
ille, MD) *5it^Raji«BJfa^ifT?&5 0 ££>#Bfl&J3u 1 0 % <£> ? vl&f? ik?ff (F 
CS) (Gibco/BRL, Gaithersburg, MA) , 2 mM<7) L - ?;V? % 7 5 // g 

/ml(Dyv^^^ VVSrJDX.fcDulbecco(D3feSEagle^±fi (DMEM) 

) -esttS-t^iiu^ h7^7x^h^tt, i o%©Fcs4oiu? 

7 5 Mg/mlO^^W^^SriB^fc^^ ^ ^*lfiL?tJS*-e&5HS FM 
(Gibco/BRL, Gaithersburg, MA) SiHSFM) -Cj£K£ii:5tf\ ffi^ifc 
S^«^^5r^*^5HSFMT^^$^5o hy^^^^^h 
— ^CDH^JL 5 0 0 Mg/ml<7VM^n^ (Calbiochem, San Diego, CA 

0>CO 2 *, 3 7 0 C-Cffi»-r§^^^M^bV\ 

^ Goldenbergbitik Cancer Therapy with Radiological Antibodies (j&fttMWt 
$tfrl^ctSiSf&^) , CRC Press, Boca Raton, FL, 1994©^£)Dion£#H8£;fa 
fcl\) o m L L 2 2 ^ h L L 2 CT^Wf ©E»ig^, ffi^M 

m<v-mmt t fre i (vk) <D-mmt<DmxmM&<vmm-ik (7 5 
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^Protein Data Bank(^ Jfr^^^) (PDR Code IREI, Bernstein^ 

, J. Mol. 

Biol. 112: 535 (1977) ) (Dffi^f-? %miftX*% 5 <DX\ Z. CDflFSCtfSflEi § 
fltCo Rlfltfc* K*EU (VH) mm*. mLL2l|©FRl-FR3^yt 5 
^-Z^mt UTSiR-ra- t^tt, FR4teNEWM£S#£Lfc 0 EU 
ga^fj CO X Hffiflx - * LTV^5fc#>, FR1-FR4CDNE WM#ig 

9*-* (PDR Code 3FAB) Srffiffli-S £ fc ^"5Ifg"C\ jKfffcJtg Ctm L L 2 *fc 
»EU ( h L L 2 ) }c^J6i-5J:5tT5/iWiaSSrBt*^5^i:^-et5o 

gi^CDRft IMCP (Ll*5j;tfL2) *5j;tJ*lREI (L 3) (D^^rf 

jvPtt2HFL*±iKiMCP*aE8lfc^-5r. fctf-cssas, H3^Sffc(C^ex 

W^^^ot, «£gm5r^S^5c ^^^*/Nt^, AMBERS* (Weu 
ner et al, J Amer. Chem. Soc. 106: 765 (1984) ) KSfetrffiffl LT 

IRLfco ifctttlSftFR-CDRffiS^fflS, mLL2^«»J:t5 

h L L 2 CD VK K^yj8±tfVH >f ^EB^xfV ^ 6 t , ^<£>H 

f5o i££A/JfE>#£\ VKK^yJfcllVH K^-f ^Sr^— Kt5DNAI4 
,«3 5 0 bptft5o ^ K>^*I4 mm Sr$iJffibT, =*-K£ix5T$/ 
HSrSft^^ft, Vite^DNAffi3?iJ<Z)tpjfe^iE^««}c: 

h L L 2 VHP7^y«DNA^^I/tf F15 7-16 2 
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3 



(H4EIB) o gKlDNA^U U**? K • v^irlM if (Cyclone Plus D 

NA Syntesizer, Milligen-Biosearch) T\ AvrllSMfcCD 2 *<£)fiV ^JHt 1 

DNAty^^WK (~l50b P ) ±»*3j;^T*^5^<t^^t5 

#\ pcRSiS-e2»<D*flfJ^y^^^^K ^y^A^y^ 

ffi^JSW3U#^l 0*5 J: VI l, ^y =fBtt*y ^EJiJfflfcSUS^l 2*5±tKl 3) 

i^f p--^^**act5 - s, *v ^Ao*3i^y =*b 

<Dfr79<{^&s *ix^jft4&S:fcLT#&*i5:fr5 =fA*5iV^y ^BCOPCR 
M^^AvrllgMi^ey ^^rtMLt h L L 2 VH K^-f K LTV^ 

5^fiDNASB^lJ (»3 5 0 bp) fr^riM-S^ ^m5i5i^ AvrllSMfc 

fc«#ffla?nsr-&*ftwna*5>*v\ (Psti*3j:rj?Avriir*fflismfbLfc) ^y 

=*A0>PCRj£4&£ (AvrllfciOTstEII^WIS^bbft:) ^-y^BCOPCRS 
^^rAvrllgBfeT^^S^T, Zfoh&X'T'- VHpBSCDPstll/BstE 

nger et al. , Proc. Natl. Acad. Sci. USA 74: 5463 (1977) cfc 5^2fcKJj?"C 

Ig^P^^, U-^HWi^hLL 2 VH|B?IJ^MindIII/Ba 
mHiy 5 > h^T—^^^^— /&>kisUI&Lt\ pSVgpt^— -Xtf)^ ^ 
-pGl g(D^JS^S^K*^P-^V^5^ t^nTffi^ ^(^pGlg 

ttb h i gGS^««oy/^e?ij, i gx^yf^itfgp tsiR^-* 



2 vLEjisrtitartmSo *v^u=f5?^u^K isxr^mmm 
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mUm*. r<D#^NruI-CiV\ 

I g^n^e-^-, 5^E?M3iU J hLL2 VKlM«r3tfDNAE#l 
SrBainHl/HindllliOiatCior^T 1 — itl/P^jr— VKp BR^^iLT, p 
SVhyg^- X<D+<9 9 -pKh(D*t 5 §W4 1 f - ^ ^ n - ^ ^ £ - t "C 

k ^^V*— Sr^*, S^ISa^^ ^-hLL2pKhSr^-T5 0 

(WfctS* 9W1"5£fcfcJ:0l&#i&**l5, Tempest et al. , Bio/Technology 
9: 266(1991); Verhoeyen et al. , Science 239: 1534(1988) Sr#flg§ttfcV>) 
o c L L 2 ri-^X^ co^@>?tfeijc|ZC||^^"^)?g^T^ >r — t" *f Sr^i - ^ t #*W#3 L-T 

SiirSr^fcioTIHS^Sr. t*s-eS5 0 #3t5E£fl= (^;v7>f KL-H« 

S^fbLfe (mix-and-match) t bft^?LL2©SDS-PAGE»ff*^ 

xJf, ^fi/^^Ki: LT£)^Sk feSV^i t)^^v^^lt^)^f*^Xt LT 
(D&mn, LL2^X^VKW^^FRlf^T^t}l5N^^!J ^> 

— JRt. cLL2 mAbSrlBiSS-rSfcfelc, DNAjg^fc £l)«:/7^2M£ 



fflltPCR^n^y^\ mLL 2<DVH«*3<t^VK««r#Sr tsdS-Ct 
£ Q (TfBcDOrlandib^^^i^TSS^LeungfecDf^) 0 ±Ci:W*, VK 

P CR^7^^^ p BR 3 2 7^(D7r-^^ (VKpBR) 
-??u-~y?1rZ>Zkh»imX*h& 0 AiBtmm. iifflL/c:pBluescript-<- 
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TstDTs^r—WP^t 9— (VHpBS) fcVH PCRlftW^n^^t 
5:i fc«rfiE"C?&So HindlllfiJPl^y ^ l^T— g*5 itfBamHIftOR^^ 

rS^fc^-etSo ifi*5B9. VK77^^h »6 0 0 bp) ?r*fLffi*^ 
(flfctf, pKh) W^n^y^f5^^^t5o pKhli, 

nv^^/yittl^^^P S Vh y g-<— ^(DSSa^^— T*So Hflfcfc 

r^^*^*y ^h7^7^7-f (gpt) ae^^s^ur^^ps 

V g p t <D%^/<9 9-~pG 1 g\C, ft8 0 0 bp©VH77^yF^ 

LL26Wfrg£&EL I SAfet^^ 9 1 — X 0 6 ffiUfee) h 5 >- 

y^^S/a ^3MWSS*LV\ r©3R-e, 0. 10-2. 5 Mg/ml^gifW&S 

fcfc i 9*M*B#tJjia^*HS, Sambrookfe (Molecular Cloning: A 
Laboratory Manual (ft^-? u—^~ysf : M^^^=^TM • ^2JK • Cold Spr 
ing Harbor Press, 1989) ^Stftot, ^tr^ 1 0 7 M&£ffiffl LT. LL 



2/>^!) K-^*Bfiat*^fc^aeJiaRNA«rpjH^Sr tAS-CSSo SuperScrip 
ttfriSiK^^'r^CGibco/BRL., Gaithersburg, MD) SMfiffl LT, il^il 
5, 4RNA^fcilicDNA»?«^mSo ffi*^IB3zE"TS fc 
, 2^1^10 X^f^WSW [200 mM Tris-HCl(pH 8.4), 500 mM KC1, 25 mM Mg 
Cl 2 , lmg/ml BSA] , 1 vlKDIO mM dNTP mix, 2 fiKDOA M DTT, *3i 1^200^ 
fiOSuperScript^fi^g|*cO#ftT. RfoiffiM 2 0 » 1X\ 5 0ng<Dy>9 f ^ 
vS: 5 g©RN At7^ !) y^t5 r t 5 0 Mft^X^te, * 
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t^i9ffl^»^I*^*^50rlandi^(Proc. Natl. Acad. Sc 
L, USA, 86: 3833 (1989) ) cDfEi*ii 9 fcl, c L L 2 h L L 2 <D VKSB?lJ 

*5it^VHE?![Srii(i'rSr t^T*^5o 3 B H^U^-f ^ V 

K5-3£«fflLT, VKB?J*ii*B"t-5r tfSTHTfca (Leung et al. , Bi 
otechniques, 15: 286(1993), £ tU* 3 1 ffl-f 5 - £ 5 *HSH«*fcj|ft*a**t 
5) ^ N I gG<Z)CH lffi**5J:t/VHIBACK^r^-y isPTZ^yJ*? 

CHI BSrffifflLTVHBB?!lSr*S*li-5^fc^-etS (iilB^Orlamdi et al. , 
1989) o 10//l^ilIcDNAlftl, 9 m 1(0 1 0 X P C R«jlf« [500 nil K 
CU 100 mM Tris-HCl(pH8.3), 15 mM MgCl 2 , £5j;U*0. 0 1% (w/v) f7fy 
] (Perkin Elmer Cetus, Norwalk, CT) fe^tf P C RRM^ftlS: 3 0 * 

/i/©PCRfca>tt5£fc#^§5o ^pcRf^^Ht 9 4trci#|lfl©3H4 
, 5 0°CT1. 5^M^T^-U>-^, *5,fctf7 2^1. 5^M©S^fo^ 

o/oT^fn — ^ (BioRad, Richmond, CA) "effi$H~5 £ t 5 Q t FftVljS 

^<D«|gW$ffl-f 3^1) =fA (149-mer) joitf*5^B (140-mer) £g»Cycl 
one Plus DNAi/y±f-4^ (Milligen Bioresearch) t^'f^J'ife^iL 



Art»3|S*ffi^5^KMfi*ft!lKlfB^^tPP BR 3 2 7^-^©^^-^ 
^^-VKp BR4 ^(DXr^^y^^^^^VK^PC RSfeSr^^^ 
^i^-f^S 5 0 pBluescript^— *tf>VHpBS&£f, afibfc^X — 

^^^-CVH^P c RlfeJrt^^ p r. £ 5 0 ■fcfi 

jjSB#t^^ii^ttSSanger et al. , Proc Natl Acad. Sci. , USA, 74: 5463 (19 
77) <D%mX*m^fcfet&Zh'h*!ffi'Vh% 0 



-18- 



£JtTfcE*<£«9, 2SI^)^7^^ KSr«§J**fflia, Wx.fi#ffiJBS P 2/0-Ag 
»c LL 2KftM*7U2hLL2ftttS£«r, MiffELI SAffiW^^ 

t al., J, Immunol., 148: 1149 (1992) tfiot, *& 1 0 /z g(DhLL2pKh (ft® 
USS^**-) *5±lK2 0jBg(DhLL2pGlg MttSX 
1 O 6 SP2/0#ffiMiOfi£^l^ hP*^>3 V (BioRad, Richmond, CA) "0 h 
yl/7,y^? hi"S r. fcjJS-CtSo h5^7*?^3^ 9 6 ?^M8fc*iiS 
J£:tV— hCO^HSFMigft (GIBCO, Gaithersburg, MD) *K 3 7°C, 5% 
CO 2 -e»lia«:fi!cft**Srfc^BriB-C*5 0 t^^n7>fi/y|l5 0 0 
jug/ml-C/M^n^-f -V^SiRig* (Calbiochem, San Diego, CA) trJPx.^- 



Vtt, EL I S A5>#ft?IHS^5r tm^c ffi^t-fBM-r^)^, b7^7 
^ I— ^##<D±tfiJ-V^ (10 0/il) F(ab) 2 ^7^^ Vh^SKftt 
fr^C fo 5 if =^r St t b (GAH) -IgG (Jackson ImmunoResearch, west Grove, PA) 

l^FM^y^a^— h-TSo gfcjfHgWffi (0. 0 5%/^!Jy;^h2 05:M 
«pbs) T3[iISfe#-1-5^fc^J:i9, *»^^w«^KS:|jac-r*o Fc7 

7^^ ^ (HRP) ^GAH-IgG, 

(Jackson ImmunoResearch, west Grove, PA) &V^McMz.& (X 1 0 4 ^|R 
U ^^^^^fc^Lftc^b IOOii 1. 0/ig/ml^^) 
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ft [1 0 0 Ml, 16 7|ig^h7x^l/y-^T?y (OPD) (Sigma, S 
t. Louis, MO) Sr^NTfS, PBS^O. 0 2 5%i§Kft*^] ^r^^/H^Px. 
5o 0tfTC3 0#MI&fi$it:5 o 50^4N H C 1 m/V^Px. 6 
n irfcioTHlSSrfltJhLr^b&BEL I SAMR^gf (Bio-Tek instrume 
nts, Winooski, VT) \C X 9 4 9 0 nm^Kft«&«l£-r 5 0 ^BKl^ 7*t*8I 
ip (Scotgen, Ltd., Edinburg, Scotland^ A^ffi) LT*fr&*;< 

-5-^h/^"e5 0 0ml«f#tLT, *BflaSr^S§^:So U ±»«r 

0. 2^?vym&mm£^:Xmi&i-Z>o &\,tcmM&, ^ilml/min-C^ 



/^1A*7A (IX 3cm) £rilJ§£i±-6 0 *5 Aco*5j 1 0^*<DP B STflMB 
£gfc#U 1 0mMEDTASr^1"5 0. 1 M^ IJ v^jjgfrft (pH3. 5) 
^^®Ajg^Ji:^Sr*5A^bSt±i^*5o 10/ilcO3M Tris (pH8. 6 
) ^AotV^f«fia. Oml^^H^S^LT, 2 8 0/2 6 0m«M 
^fc^>-/^5C««Sr*3t1-5o t-^M^^LTP B S ^LTilf ^ 
fiM/\ M&JiCentricon 30(Amicon Beverly, MA) ~C£q# £rft$fi"~ § 0 itMBlRlAI, 
EL I SA-ejt#«aSr«:£L, P B S TSfc 1 mg/mlfC«-f £ 0 ii 

^M<9, 0. 0 1% (w/v) T^t^hy?^^ff^tUTf-^/I/KJn*5 

o 

r©± 5i-LT^Ii£tlfcmLL 2 jrCfts c L L 2 jrC^^o i tJ 5 h L L 2 Jn#© 

?lffl^5itti9*l3J!lB#C»^3i*tb5Grennwood et al. , Bioc 
hem. J., 89: 123(1963) tr^JKSJlfcVO %ffl^tmLL2^ 131 IJ/;lf 25 I 

ff^-TSo SJSiff* (l%^^Jt*doiO f l 0 0 Mg/ml^V^^-rv'V'SriPx.fc 
HSFM) OTLT, #^l5^*^i;mifi*if*SraS^?iSi-«^-r5„ 9 
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Wfic— Raji^iait#©f->-^srS5iLTMjijt^aij^-r6„ 
mmi-Zo rns^mmi oo 11 i^Rtimm^M^o Ri^mt^^mmK 

«H«, 5ml©S3M8»?K (l%BSASrttt5PBS) ^f^i^i-iPx. 5 
„ if )S«5r®tt U § 5 ml»gfcif iRWSTM^ V-yY%2 tUgfe^-f 5„ it 
tt«, aiS^l^y Y\m^X^%m^imm<nm*y%V^? (Minaxi, Packar 

d 

Instruments, Sterling, VA) T?8ISi~5<, 

LL2 F(ab) 2 77^^hSrSi-g*«tL-CffiffiU-C, ftd-fi: i. 5 S^ft L fc 
gMfcfcitflfefeKfc bftL/cSf*»Rajiftia*ffiirLJg^Ty^-x^?:, cL 
L 2 i ifc*H"5 r. t tfS-Ct § o 7n- !M M h U -t\ FITCg»hF 
cWSftStfrfciQ, t FFcS5MtiSt5ififfi^LL2W (cLL 
2j8itNMii#fl;(iiix-and-match)LL2) SrlftW-fS ^ t ^t?^ S„ ift-^ifi 
^•ftLL 2Wc L L 2 tSHLfctt«g-g-77^=f^ ^^ti^, 

5lffli-5rtfcil9*?e»#t|i^jA4tt5Pirker et al. , J. Clin. Invest 
., 76: 1261 (1985) O^HltHWWt^oT, m L L 2 £tft\ cLL2#t*£5 
ir/h LL 2^fr©MWWSrt^C>^^^-7-y ^I^S^flBt^^ 

-efeSo ©*RajiMa^tt:L, «£*5 x i o 6 «/miw«a£TffP&*& 
£-e-5„ 9 6 ^^.^WWrn^-f^- ho^!>x/H:, ioom i»ms 
^iSffi^nx.s„ 1"-<r»SJS^Iwif^i-#ifc$*5fc*, Mioo^i»4o 
Mg/mljT;#:?rSJS'>3i/K--SrBlPB"t?JP^5„ 7"^- h £ 3 7 C0 2 »1§ 
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%fcs/pbs"C3 urates r t \c x 9 ^m^m^w^^o i mi© 

Formaid-Fresh [1 (Fisher, Fair Lawn, NJ)] T$ffJi&£rSfi 

•efcSsS^if 5^fciot, F I TC^Ii^^riT[^i>^ijC#:(Tago, Burlingame, C 
A)£fcttF I TCgfi^=¥#Lt bfetfr (Jackson ImmunoResearch, West Grove, P 

BH-2t)t»l (Olympus, Lake Success, NY) ^rffiffl LTl&3fc5MfT£ffF flffi 

-r 



£ Q OpreskofeQ. Biol. Chem. , 262: 4116(1987)) t^oT, Jfelttta— K^Sft 
tfi#£ h f-f - 1 LTffiffl LTifi*>f ^ 3 5/ 3 5 r. t 

#"Ct5o tt*fc|B3*f 5t, l%t hifettSr^-rSDMEM^JftO. 5ml?) 
;&tttflftirL#: (1X1 0 4 cpm) £Raji« (1X1 0 6 MS/ml) i:*K4 
2 h^£o S1SWPB^> O. 5ml(Z)DMEM*Jtt-e3[Hl^ 

g-e, 4 < c-e55>wa«rr5o iftSr^LTjsdtiisr^^^hrSo 

T\ pH3. 0, lmltPO. lmMft^/0. 1 mM^ V 8 ftKf&M't 

fc^(Dm^Wim^^Mmzfn ^/H^tfc^ _tfgSambrook 
6 cO^Cffi fc Ausubel £> © jCfifcSr#flg £ ftfcl \, 
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^Sr#5fc*(-, SI*««E?!I*^tPl*«DNA«®Sr, E. coli©iiSftW 
* (Mx.fi, dut-ung-) ^bffSH^o ^^i5^DNA»lft MI 3^n- 
^^^fcfiSPe^n^—^-Srft^LT, in vitro<E9*C»S - t %T*£ 5 0 



$!)xJi, AusubelbUL Current Protocols in Molecular Biology 
fcSSitSatf^n , John Wiley ft; Sons, NY, 1987£#flg£;ftfcV\> % 

y^LT, M^T4 DNA3Ky^5-**5itfT4 D NA y jf—H 
■V%mt&t, 2*lDNA^4C5o ffi^ME. coli (dut+ung+) «£r 
2 *§(D NAtifRftt 5 t , I8*&3E*D N A i < EUK $ ft § 0 

S»/7^fvioJ;lFDNA^P-ytLTffiffl«^ M^*^St*^jgi 
-f-5»IJia**^RNASr»at LTffiffiLT, AsnSglf^y ^vvWLSMi 
§rj7L# : 6ft^#Ai - '5 ^ i: & <5 D Huse^ Antibody Engineering: A Practica 
1 Guide (gi^^^-Ty ^ : MBJf4 K) <£>Boerrebaeckf§, W. H. Freeman &; 
Co., PP. 103-120, 1992fc#IH$nfcV\ M^S\ JSl3tlK#©fftlfi#^^oTT 
RANSFORMER™^-/ MClontech, Palo Alto, CA) Srffiffl LT, Sfiffi^SS?^ 

^^^KSr^tpK{*:«Sr^-r5^ tlUoT, ^y ^/Wb35fc£«A^5 
^t^f 5 0 «X.«. ^Iffl-TSr t^^^^ttff^ffi^^ttSUhlmann, G 
ene 71: 29(1988); Wosnick et al. , Gene 60: 115(1988); JifSOAusubel h <D 

±m-mm£^ $m<n i %Hl<da s n^y ^^/H^i^*A^-wXLTv^ 
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5lffl1"5rtfc<t5ffi^5i*tl5Kabat'7 f --^(Kabate5. Sequences of Protei 
ns of Immunological Interest CfojS^ffofcJtSft ^ RcOgEM) . IS 5 IS. 

*HgCJ^TOJ^, Washington, D. C. ) TL L 2 CD^X^ ^ ( 

v) mmy^-^-^ (fr) £rt h^^w^^^Ay-^tJtiRi- 

5^4:KJ:D, thRElE?) (fSilSA, E^JfflfcBU#-^6) *3<fctfEUBE?!I ( 

Si BIB, mm%m¥r9$$£Tfl 0) ft, ^tlftlLL2WVKF^yiBj; 

ttfc 0 L/c^oT, LL2 VK3octl£LL2 VH(OCDR^fIf§t F7 
U-2*y-?b LT, ^fllREI FR*5<fctfEU F R3ril^Lfc 0 
L, LL2li©fc Mtftt, EU^S^lJt11*<, ^L6NEWM©FR4E 
^ttfLTEU FR4BB?!I£B§**.fc 0 =* ^tfa-^^P >4fftffig%: 
($2HA*5J:ttf&2HB) taS-^T, t MfcFRE^Wf jg*t 

acDRgW*6^X>FRSS^tt (11H) o 

2o©/^ i/£>fc Mbikfi£r1f^L/Co 11(7)^3^ (hLL2-l 
, EMSW8'J#^9) T\ 9fr9%> (Q) £rT^/^5fc (Kabat^^y 
) t^AUTPstlSIISIMiSr^*, ^-Vlstf^ZZ-^toVM^stoyr? 

hLL2-2 (E^JiiSlJ#-^8) cDfcbEU^£/^y> (V) fc^&Lfco t 
to*X5 icflBTO?!!^ 18-20& (fig, E0JWSU#^2) TSft^N 
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fc£ 0 Z<D?V*t'A'{KBmi&, LL28i<^tHti:tfflLfcREI FRgfi 

SUM 2 

L L 2lOTff«feJ:i;L L 2ggn^1WgE<P 
m L L 2 (lgG2a) (VH) (VK) <£>W# 

HRtr4±iaa5t, £b\mm\at&,T<Dmmm3mmm*)\c, dna 

I g^^t, ^fvV^/^KBS^Jfc, VK PCRm%}(D7U~& 

\HW^K^(Di^m^m^mmm^t^t^, p br3 2 z^-^^^x-^^ 

3 HA) o VH^PCRlfeft Sfab^pBluescript^-^^^x— v^^X 
^^^&5VHpBS^t^n^y^Lfc ($3BB) 0 

E^ISr, _Lf£Sanger5> (1977) ^£«ot^Lt 0 ^T^-gfi£ij£fl^ 
LTV^Sr t^BEBJJJx, LL2 VK (K#IBfcBU#* 1 ) tt^4ElA^fe, 4 
f:LL2 VH (K^JS»9J#-^ 3 ) t4«4 EB^fcfc^Si 5 1^, ^cO^cOgB 
WiWIWISftfco *«£&££f4, VK««*5±t5VH«neSr3-Ki-5iBMrt 
T 1 o>bl^lS^tt>£^ofco L L 2 CO P C Rit*§l^g«KM£Kabat^ ^ 
— * (Kabatfe. ±15) £cDJt*fcfc«fcoT, L L 2 COVKgE^ «t t^VHEMtt 

7 



4 K»^fc»©Cy sfcif, mS*«Stt»«J*lSte^J*S^fc 0 
VK©FR17^!7^-e, N7g^*^##^t Asn-Val-Thr^ 1 
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8~2 0<ft-CH£;**l OMHA, , LL2©VKi^!)3-> 

/Hb^ttTV^r t^^^tlfco J^T^i^-fSi! 1 ^ Ix^ttTOSDS- 

b Kbv^gg^ p c R/ite?-^ 

h L L 2 VHK^yffl iCxfV V $ JxfcE^IJ, *V^* 9 =*5C ^ K*3 
itfPCRCtSh LL2 VHF^-fyWll, h L L 2 VHF^^t 

h L L 2 VH^^yCSfilCHL-ttt, tM'A (149-mer) »itW"P 
=?B (140-mer) £ri ©CYCLONE PLUSTM D N A^>-fef--f If (Milligen Bioresear 
ch) Lfc,, 

* y =? A (TfEiB^JiiSiJ#-^ 10) n t 2 4 ~ 1 7 2 fcfatfWfc h L L 2 

vh K^vwWf^ftSr*-*-,, 



5' - TAT AAT CAT TCC TAG GAT TAA TGT ATC CAA TCC ATT CCA 

GAC CCT GTC CAG GTG CCT GCC TAG CCC AGT GCA GCC AGT AGC 

TAG TAA AGG TGT AGC CAG AAG CCT TGC AGG AGA CCT TCA CGT 

ATG ACC CAG GTT TCT TGA CTT CAG CC-3' 

* y (rmmim&m^ id \t, n 1 1 s o ~ 3 2 0 tinantft* h l l 
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5' -CCC CAG TAG AAC GTA ATA TCC CTT GCA CAA AAA TAA AAT 



GCC GTG TCC TCA GAC CTC AGG CTG CTC AGC TCC ATG TAG GCT 
GTA TTG GTG GAT TCG TCT GCA GTT ATT GTG GCC TTG TCC TTG 
AAG TTC TGA TT-3' 

^ QkWMV&l'tCo fyf^M^MMX^X (SpeedVac, Savant, Farmingdale, N 
Y) , *100MHCff!RjBLfcft, CHROMOSPIN-100TM^7y A (Clonetech, Palo Alt 
o, CA) K£%^bftm~e^±^V (100-mer*«) 4rB£*LTtf>£>DN A 
rf^SrPCR-CiltlLfco ^y =*A*5,fctW-p SrgiJ* (-if i|g It P C R 

oko (1989) ©*ffitffiot, SDS-PAGEt»KLfc 0 

10/il(D10XPCRl«S (SOOraM KC K 1 0 OmM Tris-HClffifj 
pH8. 3, 1 5mM MgCl 2 ) 3o±t^ 5 ^fiCOAMPLTAQTM DNA/KU 
(Perkin Elmer Cetus, Norwalk, CT) (£>#ftT\ 5 [i l(D 5 V 



5* -CCA GCT GCA ATC AGG GGC TGA AGT CAA GAA ACC TG-3' 

5' -AAG TGG ATC CTA TAA TCA TTC CTA GGA TTA ATG- 3' 

£rin&sr t trior ^ cHROMospiNftM^y ^A^ib, i u \<D^>-f;v • * h 
y^«rl00//l<^SJj:#:a"CPCRlitgbfco £<&S/SS^£\ 9 4°C"Cl^Pfl 
0>3Ett, 50°C-ei. 5^1cDT^-y >?\ *5±tf7 2°CT1. 5^<Dfi^ 
^fc^KS 3 0^^/P©PCRSJSK#tLfc o 



5' -TAA TCC TAG GAA TGA TTA TAC TGA GTA CAA TCA GAA CTT 



CAA GGA CCA G-3' 
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5' -GGA GAC GGT GAC CGT GCC TTG GCC CCA GTA GAA CGT 



AGT AA-3' 

\CX*)^D =rB2rPCRtfJ«L/c 0 

^-y =fA*3<fct«-y =iB(D~^mP CRm^M^^f/^MU Pstl/Avrll ( 
tyd'AfflPCRit) fciUfcstEII/Avrll (t!J 3*BOP CRSft) -CSfl&tH 
ftLT, IiXf-v ; y^?-Vhp B ScDti«|^PstI/BstEII^iL(r^^ 
^P-^y^fSt, SH&tJ/St h I g GlliM^?-hLL2pGl g 

t H'fbVKBa^JW^SDNA^W^-t-S*^, ^-y^'E (150-mer) *5<fctfctf- 
!WF (121-mer) 5r_hfEWct 5 EMLfc, 

^y ^Esa^ijiisij#^i e 



5' -CCT AGT GGA TGC CCA GTA GAT CAG CAG TTT AGG TGC TTT 
CCC TGG TTT CTG GTG GTA CCA GGC CAA GTA GTT CTT GTG ATT 
TGC ACT GTA TAA AAC ACT TTG ACT GGA CTT ACA GCT CAT AGT 
GAC CCT ATC TCC AAC AGA TGC GCT CAG-3' 

It, n t 3 l-l 8 oi;ffiM4t MtVK K^-f y©Wt^i^SU 

5' -GAC AAG CTT CAG CTG ACC CAG TCT CCA TCA TCT CTG AGC 
GCA TCT GTT GGA G-3' 

5' -AGA GAA TCG CGA AGG GAC ACC AGA TTC CCT AGT GGA TGC 
CCA GTA-3' 

*y ^FB^0«iBiJ#^l 9 

5' -GCA CCT TGG TCC CTC CAC CGA ACG TCC ACG AGG AGA GGT 
ATT GGT GAC AAT AAT ATG TTG CAA TGT CTT CTG GTT GAA GAG 
AGC TGA TGG TGA AAG TAA AAT CTG TCC CAG ATC CGC TGC C-3' 
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n t 2 0 8-3 2 7Kffifi|lftftfc MfcLL 2 VK K;*^©W^*»Sr 



5' -GAC AAG CTT TCG CGA TTC TCT GGC AGC GGA TCT GGG ACA G-3' 

ssitw-y =«?!iaisij##2 1 

5' -GAC CGG CAG ATC TGC ACC TTG GTC CCT CCA CCG-3' 

-CPCRitilSL/Co 

uI*5iI^NruI/BglIIIT?S!llfi?B{kUfco 20(DPCR77^ V h E*3±t*F«rN 
ruI^iT?}lSU gi^T^y^^-tfc^VKp BRCD^IMKJPvuI/Bc 

h k®|SS.^^^— "C&S h L L 2 pKh^tCfc 

t MbKfr£3l^£it:5fc»^ Jfcl 0 /zgOfifthLL 2 pKh ir$J2 0 
Mg^I«fthLL2 pGl g£rffifflLT, ^ b a tKv— ^3 i 9 5X 
1 0 6 COSP2/OMfi^ b^^^^^^ h Lfc 0 h7^7x^ 5:5 0 0//g/ 

A^ft»Lfc 0 »Mft#:£Centricon 30S^««^S«L^m, EL I SAt? 
*tf«S^«SLf- 0 0. 1% (w/v) T^it^hV ?A£ffi#^LT^*~f 
§PBS iKfl^^ft^tt**£ 1 mg/mlfcfJSIS bfco 
«lH-e, ^XUL2 VKK^Vtt MtLL2 VKP7^fy (Hi 



T5/WB5J*Jt(H-ao VKltH t hRE I 

©FRfcttflfc, VHlttt, t hEU7^ — ^EJTJSrF R 1 ^ 3 t« 
fflU NEWMffi?ISrFR-4KttfflLfc 0 ^#*<£>F R&ffib&ftZ> fc h F R 
BJH©*Sr*r o MJHU #Jfrr5ti*Dfc hFREJ0fcJM:<5*X5FREai 

CDRI4#THfc*lTV^5 0 
IS 4 El A (|B?!lSttSiJ#-8- 1*3^^2) ^XUL2 VKW>fy©Z* 
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«DNA*5J:V*rjS^5T^/MSB50 (U^-Kt$t) 4r^ Q CDR1 

fc, *fJK-r5VHSr*^r5o 

H 5 S1A (EJW9J##5*5J:lf6) *5±t«|5HB (E5!BWJ#*7*5j:tK 
8) fc, th/^Lfc MfcLL2 VKfci0LL2 VH<OZ*fDNAE5!l*5 

liindll WXmammKX^r.mmM^KX^), Ztl^tlL L 2 VK p B R*3 
£U*L L2VHpBS^b, LL 2 <E> V KE?IJ*5 £U*V HgB^J£r£tr:7 5 7* V 

0 b pfDVKyy^^l^hi, ttaS^^^^-pKhOHindlll/BamHlSMi 
fclWn-^^Lfc (S?3g|A) 0 pKhB, fc h k SI***©** / 

p S Vh y g^O*a^?-"C*5, IHHi^ pGlg, tMgGlS 



^h7^7^7-f (gpt) itft^fl^rfS p SVg p t-<— ^co^a 
*<9& — (I3@B) ^*f/S1"5HindIII/BamHI$Bte{CjK)8 0 0 b p^)VH7 y 

&£t^LL2pGl gWtfWo 

2 ^<T}-fy * % KSr^ L/^hP^ 3 ^IC i 5 Sp2/0-Agl4|ffliair* 

F7^7x^^/ 3 ^J»*tt#Sl 1 - 1 0 X 1 0 6 £ffiJST*&o/c 0 j^7fe»HT*CDS: 
ftlggLl^/M^ 0. 10//£g/ml*»^fo2.5//4g/ml*^O|SH^^"C*ofc 0 
fg7gR^ ^y/^flAftSLf;mLL2 ( >- 4 *5 ±tf 7 ) *3±t*cLL 
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2 {U- ^5*3±tf8) ft, ^n^aTC^feit^SlTn^-eSDS-PA 

U r LMWJ ttfi^H 1 *^— Sr^-fo mmL2©gitcLL2©git 
(u->'4*3J:t^5) ittT^i/yh -^^Ki:bT*ftU fSBSttfe* 

ftttSr^trr t iSiRIW UT*3 <9 , L L 2 VKK^ ^CDF R l««TBl€$tt 

^J;tf#»^ft-esDs-PAGE^*fLfcjg*Sr^i-ia-e&5o ±IBt^« 

, LMW^itFHMW^iv-^-tfcSo V3*5J:D?6^ cLL2 
Jrifr-efeSo >*4:j3j;tf7B:, V H P7 ^ y {^X^ F RSI^ 7 fit^tl 
rv>5hLL2-e*5 (hLL2-l) 0 5 *3 £t^8 tt, VHF^yi: 

*X$FR«S^6ffl^*iX'rv^5hLL2-ej)5 (hLL2-2) Q t Mt6 



H 9 m\tMjz& ct^atTcCDW^-e, ^i^a^b(mix-and-match)K:#:^ J; 
tfc L L 2 Jt#4o ct IK h L L 2 $t#CD S D S - P AG E 5>*r^S*^1"ia"C& 5 
0 ^l*3«fcT*2W\ 5> J fi^-*--e&5 0 ^y3fi<ttf7|j:cLL2-C 

%OT&J9 [ (hL/cH) LL2) ] 0 ^y5^itf9& ^r^76®*5i 
tffc Mbfifi v>a >-l) [ (c L/hH) L L 2 - 1) ] e V— > 

6*sj;TM 0tt^^5S«*5j:Vfc M^fifil (/^^a>2) ~C&£ [ (cL/ 
hH) LL2-2) ] 0 b hftLL 2/^3 y lflVH K^^^^X^ FR 

«S7ffi§rgt?ris, ^3y2|iVH h7 y (^X^ f RSI 6 fiS:^t? 0 

(hL/cH) LL2) (W— ^4) COgi^COteBfiffi^tttS^S - t 
c L L 2^^)Raji»^Bfei^Ofe^ 
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m^mmm^¥f^mmLx s imL l 2 ^s^t i,it c l l 2 c^asss 

SrffFtfLfco /n^^tLT 131 lSmLL2 (0. 0 2 5 MgM) Srttffi L 

LXmt^^h, ML/cmLL2^fc[j:cLL2©M, FITCfBfi 
h L L 2ffi#<PRajijBHfl5^ 



HKM 5 t SlfH LfcSS»T\ ^frill^ft; LL2tfcflhhftLL2 ©Sft 5 3 

ffi*tia^f-5t, i%Fcs*5±t5o. o i%r^k^by^ASrin^fc«r 

0 0/zlC0PBS^fjrft^^^^«S^mLL2 F(ab' ) 2 ;7 5 > 
L 2 gift:, h L L 2 - 1 fctthLL2-2 Slf*^ 1 0 8 tDRajiMS t *}C 

^y^-nt m^m^4°cx3o^m4^^^-<-hLtc^ pbs-c 

LT, 2 0XtRFITCSKt^tHgGl, Fc77^^H*S«ffi 
ffc (Jackson ImmunoResearch, West Grove PA) " t KS* 9 ^ in#C9;g 

(Becton-Dickinson, Bedford, MA) -e^3fe3fift*9JSbfc 0 fefP:£if§ 1 1 

I^C^feSrftffiLT, cLL2*2oO/^gy©hLL2ilfc8lft (5? 
1 1 BIB) o 
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o cLL2^mLL2« (flOH) t>#*^ S t , 9 VK*3 

itfVHft fettle t: hftVKfciT^VH(^SB?(l^fSait£^|EM$^ cLL2J3 
± tt h L L 2 OflMBtttfflHg 

RajiMa^J;5mL L2fe^(/c LL 2 CO^T t V 3 ^ 

^xi-£^i-e&3 (±is, shih^, 1994) 0 -r^^-^y^-^a^m^x 



^MMm^^mm^^h^'J y y-J^Km^tl6 (Keisarife, Immunoc 
hem., 10:565 (1973) ) 0 

jftft-T^ — TV if— iy 3 ^jffttt, iifHOpreskofe (1987) [^ot«£l 
/Co atertCPM/SlCPM«}l ^HcDHIRt LT*»fc 0 

LL2tt*-r>-^^yif-iy3^3$ft^. l%t h]fc?t£^firf 5DMEM 
gfl^O. 5ml^T\ jSfcftSSSLL 2#i* (1 X 1 0 6 cpm) * 0 . 5Xl0 6 Raj 

&5fcfcfc, RajiMSSffiF cS^#:^tSft$ii-§/c^, igSIJ&fc biif^^ 

tltt/^Co 4°C<DDMEM0. 5 mlT? 3 ^#1"^ £ t \C£ V) , fa TV ^ ft 

v^*fSI«LL2ST:#:Sr*HJ!S^b»*Lfc e »:(c«BJJSSr3 7W^a^h 

«fcLT#«£U ^ffiiC|g^Lrv^5ftlttIii5LL 2 Sr. 1 ml to 0 . lMftS^y 

urn (mcpm) teXTfrnfaftimft^x^zmtm «^cpm) srjws 
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%\ 2mfrhfcfrZ>£.0\^ mLL2fi#, cLL2#Cf#, c L L 2 Qji^jo 
itfh LL 2K#:i4, « Lfcig^TM y^-f-yy XSftfc (Ke = 0. 17 
0 (m L L 2 ) ~0. 122 1 (cLL2Q, NVTA^Q VT^©3S#^*) 



mLL2, c LL 2 3o.£LKh LL 2©^y?-t!) i?--y 3 
ixfc„ LL2£*±-?2 0#W^fy ^SffiSfefe«^s?t|g 

^tlfco mLL2t,cLL2i ifffil L^STCM V? — X&ftfc, #M 

t7^XL/i^I gG2at?t# (Mattes^ Hybridoma, 2: 253(1983)) 2 
^MSr^V^^fe^Lfc^, Sb^^^y^y >-g^f*irC#: (5F9) JiL 



L L 2 V KBBffJro F R 1 ffi^tc jo it 5 ^ D ^ vvHfcgBfe<P%:g'J 
WrfietLtClW!!, LL2 NVTg£ffi?IJ©FR lflt«ft© 1 8~ 

2 otttr&SAsn^y =^y/Wt^M4<^-ttT?fc3 (B4 0AE?!IS»BiJ#-^2) 
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«yi-r5tf\ K^'y ^v-^-ifF^ffi-e-f^ (-) ftlLt^ -5- 

%5r5l7EA#do i 0#StcA#T- S D S - P AG E \Z i 9 Lfc (31 
13 0) „ «S^«J^tHLTtt#MTSiV'»ttfta»ofc 0 ppfifc, Jtt^ 

14l;*f 0 ^>Y>?3 tfFTMfcWWfcfcl&SLTfc, «te*ttfc*W 

Asn£GlnTEt&X.TLL2Q VK F R 1 £#3fcfe, igfj© 1 8fti::2? 

3$/7Wb£rf#5 c L L 2 fc#fc>&V>c L L 2©Raji«^T-7^=x^ Srifc® 
gra*14£f#oCDR®P»LL 2#C#:£r£C3„ 

* fc l l 2 ^tsitmsri £*-r 0 
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pT3KS«K*{t;*4>lBtt, m L L 2 mAb, cLL2 mAbfcitfhLL 
LL2»77^yfMD§o c L L 2 VK F R 1 ig*t^£ft5^k 

ffc4&8fc9tt, Asn^y ^v/Wk§Ptet#*^i-5t>co-e&ofc 0 

lo^f, NalO^CiSy"^ b^^MWk NH 2 -CH 2 -CHOH-CH 2 -NH 2 (C J: 
5Schiff4SS^*5j:l»laBH 4 fcJ;5a7cfcJ;oT, (1 8-4 Ok 

Da) ^7^7^F7^:iftlfcc M*a/N^H*3j:tJKl -XL^fi,- 

3- (3-^f;vT^/nfc» #^sR^$K<^#fe^ 
7^^K^y/vbVy (DOX) fcftt-g-f DOXT^7f^b7^t 

SrNaI0 4 T*»{t:LT*CfcLL 2 VK FR-1 (OTA^fM K* 

10fflDOX-LL2lfif, -r^r^ h 7 ytttf LfcD OXro^f-Sttf^f 
* by^l SH^fc <9 1 4 T'&<9 , 1 4H-OF(ab)2^fc 9 © F^y/vt? 

jfi»^8 0%Tfeofc„ 

irog^ii, mLL2tS#fcflJIE£;fxftv\, tbKf*^T\ DOX15-19 



. Wfctf, L L 2 VK F R 1 fI«©^7Mt«5j v £aHt LTT/Vft 
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, SWIiai-^a-f 5- Y-90©47. 3%MO t In-lll 

CD97. 4%#*i"— MbS*vCV*S, *^-V1tM5. S^/JWfcSH^ 
tj-DTPA-LL2ie-a-#:^^§nfc. 
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( 1 ) -MffffS : 

(i) trill A 

(A) £ fa 

(B) % 
(0 713 
(D) ffl 

(e) a 

(f) mmm^ 

{ i i ) a in a & ft : 



T * ') i) > - n - K 3 0 0 

* 'j x • y v -i y x 

— — • -f — if — 

r > 'j * & a 

07950 

b ib m v y >< h a fe i a ji^ ffl as t= # m ft s 



(iii) E^JcDS : 2 1 

(iv> ^ y tfa - 9 mm ^t^'iis 

(A) $$W : 7 o y fc* - f 4 X ? 

(B) a y I? » - * : [ BM PC 5^1 

(0 * ^ U - t 4 y 7 •> 7 t A : PC-DOS/MS-DOS 

(D) 7 7 J- 7 x T : Patentln Release #1. 0. Version #1. 25 



(v) x&m-?- ? •■ 

(A) tttM^f : 

(B) iUIB : 

(vi) JfeEUiT'- 9 : 

(A) fcUSBS^ : 

(B) t&B, B : 

( 2 ) E #1 # ^ : 1 
(i) E^iJO^m : 

(a) ge?[i®fi£ 

(B) E^J : 

(C) HO S : 

(D) h X n i? - 



P CT/US 9 5/0 9 6 41 
1 9 9 5^ 8^ 11 S 



US 08/289, 576 
1 9 9 44? 8# 12 B 



3 3 9 t£S>tf 



(a) . 

(B) 



St : 

: 1. . 



CDS 



33< 



(xl) 



S£?'J#^ 1 



GAC ATT CAS CTG ACC CAG TCT CCA TCA TCT CTG GCT GTG TCT GCA GGA 
Aap lie Ola Leu Thr Gla Ser Pro Ser Ser Leu Ala Val Ser Ala Gly 
1 S 10 IS 

GAA AAC GTC ACT ATG AGC TGT AAG TCC AGT CAA AGT GTT TTA TAC AGT 
Glu Asn Val Thr Met Ser CysLys Ser Ser Gin Ser Val Leu Tyr Ser 
20 25 30 

GCA AAT CAC AAG AAC TAC TTG GCC TGG TAC CAG CAG AAA CCA GGG CAG 
Ala Asn Kia Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
3S 40 45 

TCT CCT AAA CTG CTG ATC TAC TGG GCA TCC ACT AGG GAA TCT GGT GTC 
Ser Pro Lyg Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 SO 



CCT GAT CGC TTC ACA GGC AGC GGA TCT GGG ACA GAT TTT ACT CTT ACC 
Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 ' 75 



43 . 



96 



144 



192 



240 



30 
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ATC AGC AGA GTA CAA GTT GAA GAG CTG GCA ATT TAT TAT TGT CAC CAA 
lie Ser Arg Val Gin Val Glu Asp Leu Ala He Tyr Tyr Cyg His Gin 
€5 90 95 

TAG CTC TCC TCG TGG ACG TTC GGT GGA GGG ACC AAG CTG GAG ATC AAA 
Tyr Leu Ser Ser Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 110 

CGT 
Arg 

( 2 ) EJiJM : 2 

(A) BEffl®^* : 113T 5 J H 

(B) : T 3 / » 

(d) h * p s;- : a®« 

(ii> EF'JOfiS : ^ y**fi 
(xi) K?!j : E?iJS^ 2 



Asp He Gin Leu Thr Gin Ser Pro Ser Ser Leu Ala Val Ser Ala Gly 
IS 10 15 

Glu Asn Val Thr Met Ser Cya Lya Ser Ser Gin Ser Val Leu Tyr Ser 
20 2S 30 

Ala Asn His Lys Asa Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 

Ser Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 €0 

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 30 

lie Ser Arg Val Gin Val Glu Asp Leu Ala He Tyr Tyr Cys His Gin 
85 90 95 

Tyr Leu Ser Ser Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg 

( 2 ) E?IJ#^ : 3 

(i) E#l ©f£!B : 

(A) E^jOS* : 3 48M*f 

(B) ffi?rj©M : St 

(c) m®m : 

(D) h * * ^- : Bitt 



(ix) e?ij<o?r 



(A) M£|?1-!B-^ : CDS 

(B) : 1. .343 



CAG GTC CAG CTG CAG GAG TCA GGG GCT GAA CTG TCA AAA CCT GGG GCC 
Gin Val Gin Leu Gin Glu Ser Gly Ala Glu Leu Ser Lys Pro Gly Ala 
1 5 10 is 
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TCA GTG AAG ATG TCC TGC AAG GCT TCT GGC TAG ACC TTT ACT AGC TAC 
Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 2S 30 

TGG CTG CAC TGG ATA AAA CAG AGG CCT GGA CAG GGT CTG GAA TGG ATT 
Trp Leu His Trp lie Lys Gin Arg Pro Gly Gin Gly Leu Glu Tru He 
35 40 45 

GGA TAC ATT AAT CCT AGG AAT GAT TAT ACT GAG TAC AAT CAG AAC TTC 
Gly Tyr lie Asa Pro Arg Asa Asp Tyr Thr Glu Tyr Asn Gin Asn Phe 
50 5S SO 

AAG GAC AAG GCC ACA TTG ACT GCA GAC AAA TCC TCC AGC ACA GCC TAC 
Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

ATG CAA CTG AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC TAT TAC TGT 
Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
85 90 * 35 

GCA AGA AGG GAT ATT ACT ACG TTC TAC TGG GGC CAA GGC ACC ACT CTC 
Ala Arg Arg Asp lie Thr Thr Phe Tyr Trp Gly Gin Gly Thr Thr Leu 
100 105 * 110 

ACA GTC TCC TCG 
Thr Val Ser Ser 
115 

( 2 ) mnm^ • * 

(i) Efll^GrSt : 

CA) EFJ © ft 3 : 1167; / f 
(B) ® S : 7 ; / 8 

<D) h # cr : Sif « 

di) mm® mm : s * n 

(xi) : MS^f4 

Gin Val Gin Leu Gin Glu Ser Gly Ala Glu Lau Ser Lys Pro Gly Ala 
15 10 IS 

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 3Q 

Trp Leu His Trp lie Lys Glu Arg Pro Gly Gin Gly Leu Glu Trp lie 
35- 40 45 

Gly Tyr lie Asn Pro Arg Asn Asp Tyr Thr Glu Tyr Asn Gin Asn Phe 
50 55 SO 

Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 SO 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala VaL Tyr Tyr Cys 
85 90 95 

Ala Arg Arg Asn He Thr Thr Phe Tyr Trp Gly Gin Gly Thr Thr Leu 
100 105 no 

Thr val Ser Ser 
115 

( 2 ) £?1JS^ : 5 
(I) ft* : 
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Ala Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 
50 55 SO 

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 
SS 70 75 80 

lie Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys His Gin 
35 90 95 

Tyv Leu Ser Ser Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 10S 110 

Arg 



( 2 ) EM^f : 1 

(i) E?0 : 

(A) Sd^lJcDS^ 

(B) BB?'J © S : 
(0 II COS : 
(D) h # * & - 



3 4 8 1£ 3£ jtf 



(A) M^JS + fE^ : CDS 

(B) : I. . 34B 

(xi) BE?TJ : mPim^ 7 

GAG GTC CAG CTG GTC CAA TCA GGG GOT GAA GTC AAG AAA OCT GGG TCA 48 
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
15 10 15 

TCA GTG AAG GTC TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AGC TAG 
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr" Ser Tyr 
20 25 30 

TGG CTG CAC TGG GTC AGG CAG GCA CCT GGA CAG GGT CTG GAA TGG ATT 144 
Trp Leu His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

GGA TAC ATT AAT CCT AGG AAT GAT TAT ACT GAG TAC AAT CAG AAC TTC 152 
Gly Tyr He Asn Pro Arg Asn Asp Tyr Thr Glu Tyr Asn Gin Asn Phe 
SO 55 60 

AAG GAC AAG GCC ACA ATA ACT GCA GAC GAA TCC ACC AAT ACA GCC TAC 240 
Lys Asp Lys- Ala Thr He Thr Ala Asp Glu Ser Thr Asn Thr Ala Tyr 
55 70 75 90 

ATG GAG CTG AGC AGC CTG AGG TCT GAG GAC ACG GCA TTT TAT TTT TGT 288 
Met Glu Leu Ser Ser Leu Arg. Ser Glu Asp Thr Ala Phe Tyr Phe Cys- 
85 30 95 

GCA AGA AGG GAT ATT ACT ACG TTC TAC TGG GGC CAA GGC ACC ACG GTC 33 S 

Ala Arg Arg Asp He Thr Thr Phe Tyr Trp Gly Gin Gly Thr Thr Val 
100 105 no 

ACC GTC TCC TCG 348 
Thr Val Ser Ser 
115- 



( 2 ) : 8 
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(A) E?! 

(b) se ^ 



116T s y 

asm 



(D) h * o 5?- : 

(ii) E?fJ©SS : * * 

(xi) E?ij : E^JS-^ 8 

Gin val Gin Leu Val Gin Ser Gly Ala Glu 
15 10 

Ser Val Lys Val Ser Cy3 Lys Ala Ser Gly 
20 25 

Trp Leu His Trp Val Arg Gin Ala Pro Gly 
35 40 

Gly Tyr lie Asn Pro Arg Asn Asp Tyr Thr 
50 55 

Lys A3p Lys Ala Thr He Thr Ala Asp Glu 
GS 70 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 

35 90- 

Ala Arg Arg Asp He Thr Thr Phe Tyr Trp 



100 



105 



Val Lys Lys Pro Gly Ser 
15 

Tyr Thr Phe Thr Ser Tyr 
30 

Gin Gly Leu Glu Trp He 
45 

Glu Tyr Asn Gin Asn Phe 
60 

Ser Thr Asn Thr Ala Tyr 
75 30 

Thr Ala Phe Tyr Phe Cys 
95 

Gly Gin Gly Thr Thr Val 
110 



Thr Val Ser Ser 
115 



( 2 ) EJtJS^- : 9 

(i) mn<n it a : 

(A) ffi?iJtf>S£ : 1167 IS 

(B) E yij CD SJ : T IS m 
(D) h # n : jg®tt 



Gin Val Gin Leu Gin- Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 

15 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 * 25 30 

Trp. Leu His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 
3S * 40 45 

Gly Tyr He Asn Pro Arg Asn Asp Tyr Thr Glu- Tyr Asn Gin Asn Phe 
50 55 60 

Lys Asp Lys Ala Thr He Thr Ala Asp Glu Ser Thr Asn Thr Ala Tyr 



65 



70 



75 



Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Phe Tyr Phe Cys 
9 5 90 95 

Ala Arg Arg Asp He Thr Thr Phe Tyx Trp Gly Gin Gly Thr Thr Val 



100 

Thr val Ser Ser 
115 



105 
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( 2 ) EJMJS^ : 10 



(A) SE?iJ©fi£ 

(B) IE?IJ OS : 

(O : 

(D) Hoi?- 



IS® 

IE £1$ 



(xi) S2?]J : ffi?"J#^ i o 

TATAATCATT CCTAGGATTA ATGTATCCAA TCCATTCCAG ACCCTGTCCA GGTGCCTGCC 
TGACCCAGTG CAGCCAGTAG CTAGTAAAGG TGTAGCCAGA AGCCTTGCAG GAGACCTTCA 
CTGATGACCC AGGTTTCTTG ACTTCAGCC 



( 2 ) SEJIJS^ : 1 1 



(i) E?j©#m 



(A) g2?l 

(B) @g?[ 

(o mom 

(D) h * d 



(^) mm : i^Hii 

CCCCAGTAGA ACGTAATATC CCTTGCACAA AAATAAAATG CCGTGTCCTC AGACCTCAGG 
CTGCTCAGCT CCATGTAGGC TGTATTGGTG GATTCGTCTG CAGTTATTGT GGCCTTGTCC 
TTGAAGTTCT GATT 

( 2 ) SSJIJS^ : 1 2 
(i) 15H©M : 

(a) E?ij©ft* : nmsm 

(B) ffi?ij ©M : 

(0 

(D) \- # a is — : mmVi 



(xi) s^'j : mnm^ i 2 

CCAGCTGCAG CAATCAGGGG CTGAAGTCAA GAAACCTG 

{ 2 ) K5US# : 1 3 



(i) E^J©^© 

(A) ffi^J©: 

(B) E?!j©: 

(0 SS©K 
(D) 



3 3ig« 

aSS 



(xi) E?IJ : mn&^ 1 3 

AAGTGGATCC TATAATCATT CCTAGGATTA ATG 

( 2 ) EJIJS^ : 1 4 
( i ) K ?i] © # W!. : 
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(A) E?iJ©S* : 49$£ft 

(B) mnom ■. &m 
(0 i©s : -*fi 
(d) kb';-; 



(Ji) ffi?ij : i2^l]#^ 1 4 
TAATCCTAGG AATGATTATA CTGAGTACAA TCAGAACTTC AAGGACCAG 49 

C 2 ) E?lJ#-^ : 1 5 

(i) &.n<?>&m : 

(A) E?lJ©S£ : 4iJfiS*f 

(B) EJiJ ©M : felEft 

(C) II ©IS; : -*H 

(D) h sH a i? - : fiii #c 

(xi) : E?lJS-^ 1 5 

GGAGACGGTG ACCGTGGTGC CTTGGCCCCA GTAGAACGTA GTAA 44 

( 2 ) £ ?lj 1 *f : 1 6 

(i) mm cd#» : 

(A) E?iJ ©g S : 150±£«W 

(B) E5tl OS : $® 

(C) II ©j& : -*£ 

(D) h # n s? - : ItiStt 

(xi) E^iJ : E^iJS-^ 1 6 

CCTAGTGGAT GCCCAGTAGA TCAGCAGTTT AGGTGCTTTC CCTGGTTTCT GGTGGTACCA SO 
GGCCAAGTAG TTCTTGTGAT TTOCACTGTA TAAAACACTT TGACIGGACT TACAGCTCAT 120 
AGTGACCCTA TCTCCAACAG ATGCGCTCAG ISO 

( 2 ) BE n 1 ^ : 1 7 

(i) 35J!I©#« : 

(A) : 52i£X>tf 

(B) ffi^i] ©M : 

(C) S1©K : 

(D) htlo'z- : SSStt 

(xi) E?( r K?lJ#^ I 7 
GACAAGCTTC AGCTGACCCA GTCTCCATCA TCTCTGAGCG CATCTGTTGG AG 52 

( 2 ) K?lJ#^f : 1 8 

(i) BE?'J©#ft : 

(A) 8E?IJ©ft£ : 45i£B*f 

(B) ffifllOl! : &BS 

(C) jg®& : -« 

(D) Kbs;-; HUt*; 
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AGAGAATCGC GAAGGGACAC CAGATTCCCT AGTGGATGCC CAGTA 45 

( 2 ) SBJ'JS"? : 19 

(i) E?1J©#1 : 

(A) K?IJ ©§ £ : 12U£S>tf 

(B) £ jF'j © m : MS 

(0 iJ©$I : 

(D) h *' a : jl g ft 

(xi) £?fl : 1 9 

GCACCTTGGT CCCTCCACCG AACGTCCACG AGGAGAGGTA TTGGTGACAA TAATATGTTG 60 

CAATGTCTTC TGGTTGAAGA GAGCTGATGG TGAAAGTAAA ATCTGTCCCA GATCCGCTGC 120 

C 121 

( 2 ) K?iJU^ : 2 0 

(i) mnomm ■. 

(A) K?iJ©;g£ : 40ig«*f 

(b) ie?(j ©n : mm 

(C) H©S : -*fl 
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